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care of severe sepsis. METHODS: Observational prospective before and after study      
in 59 medical-surgical intensive care units located throughout Spain. A total of 854 
patients were enrolled in the pre-educational program cohort (usual or standard care    
of severe sepsis, November-December 2005) and 1465 patients during the post-      
 educational program (SSC protocol care of severe sepsis, March-June 2006). The 
educational program aimed to increase the adherence to the SSC protocol. The SSC 
protocol included pharmacological (antibiotics, ﬂuids, steroids and drotrecogina 
alfa (activated)) and medical (early-goal directed therapy, tight glucose control and 
lung protective strategy) interventions. Clinical (hospital mortality) and economical 
(health care resource and treatment costs) outcomes were recorded. Health care system 
perspective was used for costs. Incremental cost-effectiveness ratios (ICERs) and 
incremental cost-utility ratios (ICURs) were used as primary outcomes. ICERs and 
ICURs were estimated by using multivariable regression models and its variability 
addressed by using bootstrapping. RESULTS: Patients in the SSC protocol care cohort       
had a lower risk of hospital mortality (44.0% vs. 39.7%, P  0.04). However, the 
SSC protocol care resulted in a mean increase in cost of a1800 per patient, largely 
driven by increased length of stay. Mean life years gained (LYG) and quality-adjusted 
life years (QALYs) were higher in the SSC protocol care cohort: 0.7 years and 
0.5 QALYs, respectively. The adjusted ICER of the SSC protocol was a2556.9 per 
LYG and the adjusted ICUR was a3579.6 per QALY. Ninety percent of the bootstrap 
replications were below the threshold of a30,000 per LYG. CONCLUSIONS: The 
SSC protocol seems to be a cost–effectiveness option for treating severe sepsis in 
Spain.
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OBJECTIVES: To assess the cost-effectiveness of atazanavir/r vs. lopinavir/r in treat-
ment-naïve HIV patients in Spain. METHODS: A life-time Markov-cohort model 
was created with the following health states 1st line, 2nd line and salvage therapy. 
The cycle length was one year; patients could switch treatment due to adverse events, 
lack of efﬁcacy or non-compliance. Those discontinuing 1st line treatment due lack 
of efﬁcacy switched to darunavir/r. Those that discontinued 1st line due to adverse 
events or non-compliance switched to efavirenz/emtricitabine/tenofovir. Everyone 
discontinuing 2nd line was given a salvage therapy. Patients were at risk of developing 
a cardiovascular event or to die in each state. Drug speciﬁc safety and efﬁcacy inputs 
were taken from the 48 week CASTLE trial, risk of cardiovascular events were 
estimated with Framingham equation and risk of death was from Spanish life-tables 
and literature. The analysis was done from a societal perspective; outcomes were 
total costs and Quality-Adjusted Life Years after life-time. Robustness was assessed 
by uni- and multivariate sensitivity analyses. Recent 96-week trial efﬁcacy and safety 
data from the CASTLE was used as a scenario analysis. RESULTS: The model fore-
casted a difference of 0.20 [0.11 to 0.32] QALYs after life-time and a reduction in 
total costs of a7,000 [a28,888 to a12,491]. Probabilistic sensitivity analyses showed 
that atazanavir/r has a 23.5% and a 76.5% probability to be in the NE and SE 
quadrant of cost-effectiveness plane. Univariate sensitivity analysis showed that results 
were most sensitive to changes in probabilities of switching treatment. In the scenario 
analysis, a QALY gain of 0.21 was estimated and total costs were estimated to 
be a4500 higher for atazanavir/r. CONCLUSIONS: This analysis suggests that ata-
zanavir/r has a favorable cost-effectiveness ratio for treatment naïve HIV patients 
in Spain.
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OBJECTIVES: A 7-valent pneumococcal conjugate vaccine (PCV7, Prevenar*) is 
 currently recommended for childhood vaccination in the UK. A 10-valent vaccine 
(PCV10, Synﬂorix, GSK) is licensed and a 13-valent vaccine (PCV13, Wyeth) is cur-
rently being reviewed by regulatory authorities. This study estimated the cost effective-
ness of PCV13 and PCV10 compared to PCV7 for childhood vaccination in the UK. 
METHODS: A steady state, static cohort model was constructed comparing the 
incremental beneﬁt of PCV13 compared to PCV7 and PCV10 compared to PCV7 for 
vaccination of the entire birth cohort. In children, the model considered the incidence 
and subsequent costs of four disease states: pneumococcal meningitis; pneumococcal 
bacteraemia; all cause pneumonia and acute otitis media (AOM). In adults the model 
considered invasive pneumococcal disease (IPD) and all cause pneumonia, exploring 
the potential impact of herd immunity. Sensitivity analyses were conducted on inci-
dence, mortality rates, vaccine efﬁcacy, serotype coverage and costs, discount rate, 
uptake and non-vaccine serotype prevalence. RESULTS: The model estimated that, in 
addition to PCV7, PCV13 (PCV10) would annually reduce the incidence of IPD by 
888 (573) cases, prevent 23 (16) deaths, increase the number of life years gained by 
509 (343), increase QALYs gained by 611 (375) and reduce medical costs by £5.2m 
(£3.3m). The beneﬁts of the new vaccines are sensitive to efﬁcacy and the magnitude 
and pattern of herd immunity that emerges. CONCLUSIONS: Our analysis found 
that PCV13 vaccination in the UK will be more effective than PCV10 in reducing the 
burden of pneumococcal disease when compared to PCV7 and will further reduce 
cost. Final cost-effectiveness will depend on the emergence of herd immunity beneﬁts 
in the UK, the impact on AOM and pneumonia, the vaccination schedule deployed 
and price of PCV13 and PCV10.
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OBJECTIVES: To determine whether, from the Swedish health care payer perspective 
etravirine is cost-effective when added to a standard highly active antiretroviral treat-
ment (HAART) in multi-drug resistant HIV-1 infected adults. METHODS: Etravirine 
added to a standard regimen including darunavir/r, an optimized background regimen 
(OBR) of nucleoside reverse transcriptase inhibitors (NRTIs) and optionally enfu-
virtide was compared to the same standard regimen alone. The target population 
consisted of HIV-1-infected pretreated patients with resistance to non-nucleoside 
reverse transcriptase inhibitors (NNRTI) and q3 protease inhibitor (PI) mutations. 
Cost-effectiveness, expressed as cost per quality-adjusted life year (QALY) gained, was 
calculated using a lifetime Markov model. The model predicted patient ﬂow through 
six health states representing CD4 T-cell count ranges (500, 351–500, 201–350, 
101–200, 51–100 and 0–50 cells/mm3), and one absorbing ‘death’ state. After treat- 
ment failure, a switch to a raltegravir regimen was assumed. Transition probabilities      
describing patient ﬂow through the model were obtained from immunologic response 
rates per virologic response category observed in the DUET trials for etravirine and 
placebo and reported in phase III trials for raltegravir. All-cause mortality was   
obtained from Swedish statistics. HIV-related mortality, utilities and non-ARV costs 
associated with each CD4 T-cell count range were obtained from literature. Antiret-
roviral (ARV) drug use reﬂected that observed in the clinical trials. Outcomes and            
costs expressed in 2008 Swedish Kronor (SEK) were discounted at 3%. The impact 
of parameter uncertainty was explored in one-way as well as probabilistic sensitivity 
analysis. Variability analyses explored different model assumptions. RESULTS: The 
analysis predicted a gain in discounted QALYs of 0.461 and an incremental cost per 
QALY of SEK362,583, ranging from 240,074SEK/QALY to 474,935SEK/QALY in 
sensitivity and variability analyses. CONCLUSIONS: The results suggest etravirine to 
be cost-effective in Sweden when added to a standard multi-drug regimen in pretreated 
HIV patients with evidence of NNRTI and PI resistance.
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OBJECTIVES: Outpatient parenteral antimicrobial therapy (OPAT) with carbapenem 
for bacteraemia caused by extended-spectrum beta-lactamase (ESBL)-producing bac-
teria may potentially be cost-saving. Yet in Hong Kong, China and many southeast 
Asia regions, patients requiring intravenous antimicrobial therapy are usually treated 
in an in-patient setting. In the present study, we analyzed the cost of inpatient versus 
outpatient carbapenem treatment for ESBL bacteraemia. METHODS: Economic out-
comes of two antimicrobial strategies were simulated by a decision tree: 1) inpatient 
carbapenem treatment; 2) outpatient group (initially inpatient carbapenem treatment 
followed by ertapenem OPAT). Clinical inputs were estimated from literature and cost 
analysis was conducted from Hong Kong public health care provider’s perspective. 
Robustness of model was examined by sensitivity analysis. RESULTS: The results 
showed that outpatient group (US$12,008) was less costly than the inpatient group 
(US$15,446) (USD1  HKD7.8) by 22% in base-case analysis. The model was robust 
to variation of all variables in one-way sensitivity analysis. In Monte Carlo stimula-
tions, cost of outpatient group (US$13,153 o 2,064) was signiﬁcantly lower than the      
inpatient group (US$15,650 o 1,602) 98.6% of the time by a mean difference of          
US$2,497 (95% CI  US$2,469–2,525) (p  0.0001). CONCLUSIONS: Initial inpa-
tient carbapenem treatment followed by OPAT appears to be less costly than an 
inpatient treatment course for ESBL bacteraemia from the perspective of Hong Kong 
public health care providers.
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OBJECTIVES: The objective of the study was to evaluate the cost-effectiveness of 
peginterferon alfa-2a compared to entecavir for the treatment of HBeAg-positive 
chronic hepatitis B in China. METHODS: A Markov health-state model was designed 
to estimate the direct medical costs and outcomes (life year gained and QALY) of 
treating HBeAg-positive chronic hepatitis B in China. The model included 11 health 
states—Chronic hepatitis B (CHB), HBeAg seroconversion, HBsAg loss, CHB with 
resistance, Flare due to resistance, Compensated cirrhosis, Decompensated cirrhosis, 
Hepatocellular carcinoma, Liver transplant, Post-liver transplant and death. The evo-
lution of a cohort of HBeAg-positive CHB patients was simulated along 80 years with 
yearly cycles. The clinical and quality of life data were obtained from published litera-
ture. From the perspective of Chinese health insurance system, cost data was calculated 
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based on the published literature about economic burden of chronic hepatitis B. A 
discounting rate at 3% was used to discount medical costs happened at different years. 
A univariate sensitivity analysis was performed to understand the key drivers and 
general sensitivity of the model. RESULTS: The model results showed that the utiliza-
tion of peginterferon alfa-2a treatment for HBeAg-positive CHB can prolong 0.672 
QALYs, compared to the entecavir treatment. The total cost per patient treated with 
peginterferon alfa-2a was US$28,093, and US$25,768 for patient treated with ente-
cavir. The discounted incremental cost per QALY gained for pegainterferon alfa-2a 
treatment was US$3,461. CONCLUSIONS: The results of the model suggest that 
pegainterferon alfa-2a improves health outcomes in a cost-effective manner compared 
with entecavir in the treatment of HBeAg-positive chronic hepatitis B in China.
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OBJECTIVES: To conduct a cost-utility analysis of rotavirus vaccine (Rotarix®) for 
infants in Japan. METHODS: A Markov model was constructed to analyze costs and 
Quality-Adjusted Life Years (QALYs) from the societal perspective. We captured costs 
and outcomes until infants reached ﬁve years old. In the Markov model, one month 
was set as one cycle. Both costs and utility were discounted at 3 percent annually. 
Based on suggestions from expert of pediatric infectious diseases, various factors have 
relationship with immunological status, such as breastfeeding and communal living, 
were adopted to our model. The health care cost were derived from Japanese data. 
Effectiveness of vaccination was derived from clinical trial in Europe. Various sensitiv-
ity analyses, both univariate and probabilistic ones, were conducted. We used QALY 
for outcome measurement. Quality weight for each status was derived from the foreign 
literature. RESULTS: In the basecase analysis, Rotarix® increased both costs and 
QALYs, compared to no vaccination. Rotarix® would increase costs of JPY 9253 
(US$93, USD1  JPY100). and increase 0.0024 QALY in infants in Japan. ICER for 
Rotarix was JPY3.8 million (US$D38,000) per QALY gained. Sensitivity analyses 
suggested the robustness of the results. When we set threshold for 1QALY to JPY5.0 
million (US$50,000), the probability of the acceptance of Rotarix was 83%. CON-
CLUSIONS: Rotarix® for infants in Japan, is thought to be cost-effective.
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OBJECTIVES: In the past decade, infection with the hepatitis C virus has turned out 
to be a major health threat among speciﬁc risk groups. Given the silent nature, but 
serious long term complications of hepatitis C infection, case ﬁnding is as difﬁcult as 
it is vital. To improve hepatitis C case ﬁnding, the need for public campaigns is 
increasingly recognized. Three pilot campaigns have been performed in The Nether-
lands: a campaign aimed at the general population, the same campaign extended with 
a support programme for primary care and a campaign speciﬁcally aimed at hard drug 
users. The aim of this study is to evaluate cost-effectiveness (from a health care per-
spective) of these campaigns, when performed on a national scale. METHODS: 
Information gained during the pilot studies and estimations for costs for a national 
campaign were used to build a mathematical model to estimate the incremental cost-
effectiveness ratios. The natural history of hepatitis C was described by a previously 
developed Markov model, that was adapted to the current Dutch situation. RESULTS: 
For the ‘support campaign’ the discounted incremental cost per tested person is a326 
with an associated gain of 0.022 QALYs (^8 days). The resulting ICER is a14,980 
per QALY. For the ‘drug users campaign’ the discounted incremental cost per tested 
person is a1960 with an associated gain of 0.168 QALYs. The resulting ICER is 
a11,747 per QALY. CONCLUSIONS: The campaign aimed at the general public 
without support for primary care did not improve case ﬁnding and was therefore not 
cost-effective. Considering a Dutch cut-off point of an ICER of a20,000 as a favour-
able cost-effectiveness ratio, both the campaign accompanied by additional support 
for primary care and the campaign aimed at hard drug users are to be considered a 
cost-effective investment to improve case ﬁnding and prevent future complications of 
hepatitis C.
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OBJECTIVES: To evaluate the cost-utility of pneumococcal conjugate vaccines in 
Germany (societal perspective). METHODS: An age-compartmental, one-year, steady-
state population model was developed to estimate annual incremental cost savings 
(CS) and QALYs gained (QG) for pneumococcal non-typeable  Haemophilus inﬂuen-
zae protein-D conjugate vaccine (PHiD-CV) and 13-valent pneumococcal candidate     
vaccine (PCV-13) compared with PCV-7. Two scenarios were evaluated: one consider-        
ing effectiveness against Streptococcus pneumoniae (Sp) only, another including effec-
tiveness against non-typable Haemophilus inﬂuenzae (NTHi) in acute otitis media 
(AOM) for PHiD-CV. Invasive pneumococcal disease (IPD) serotype-speciﬁc effective-     
ness data were taken from US studies; effectiveness data for pneumonia were derived 
from the PCV-7 Kaiser Permanente trial and for AOM from two randomized Euro-
pean clinical trials. Epidemiological data and utility decrements were taken from 
published literature. DRGs (2008) provided the basis for stationary cost data, while 
ambulatory cost for pneumonia and AOM was estimated by experts. Other parameters 
included: vaccination coverage (90%), discount rate (3%), age-speciﬁc IPD herd 
immunity (30%[18], 19%[18–64], 38%[65]), price parity for all vaccines. 
RESULTS: In the scenario considering effectiveness against Sp only, PCV-13 domi-
nated both PCV-7 (CS: 5.8mna, QG: 260.6) and PHiD-CV (CS: a3.2mn, QG: 159.9). 
In the scenario including effectiveness against NTHi in AOM, PHiD-CV dominated 
both PCV-7 (CS: a9.0mn, QG: 637.1) and PCV-13 (CS: a3.2mn, QG: 376.5). Results 
were robust in both one-way and probabilistic sensitivity analysis. CONCLUSIONS: 
Including effectiveness against NTHi in AOM in the analysis, the protein-D conjugate 
vaccine PHiD-CV is cost saving compared to the CRM conjugate vaccines PCV-7 and 
the candidate vaccine PCV-13.
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OBJECTIVES: This study aims to estimates cost and effectiveness of itraconazole and 
posaconazole in prophylaxis of invasive fungal infections (IFI) patients with neutro-
penia in Spain. METHODS: From the payer’s perspective, a Markov model was 
developed to represent the transition of a neutropenic cohort of patients with prophy-
laxis of IFI through different health states: patient in prophylaxis of IFI, IFI, no-IFI, 
death by IFI and death by some other causes. Efﬁcacy data on incidence of proven or 
probable IFI, survival data and health-state utilities were obtained from published 
studies. Deterministic results were estimated and a probabilistic sensitivity analysis 
was conducted using statistical distributions in order to capture parameter uncertainty 
in the decision model. Treatment costs were obtained from a panel of clinical experts. 
Costs were referred to year 2009 and a time horizon of 1 year was chosen. Results 
were presented as expected cost per quality adjusted life years (QALYs) gained and 
represented in cost-effectiveness acceptability curves (CEACs). RESULTS: In the deter-
ministic analysis, the expected cost per patient was greater in the posaconazole cohort 
(a19,522) in comparison with itraconazole cohort (a19,508). The estimated effective-
ness was the same (0.42 QALY gained) in both cohorts. In the probabilistic analysis 
CEACs showed that the probability that the treatment with itraconazole was more 
cost-effective than the treatment with posaconazole using alternative values for the 
maximum value that the health service would be willing to pay for an additional 
QALY in prophylaxis of IFI was greater in the itraconazole cohort. CONCLUSIONS: 
When itraconazole has been compared to posaconazole we may conclude that the ﬁrst 
one is a dominant strategy. Results from probabilistic sensibility analysis show that 
the choice of optimal strategy is independent on the maximum that the health service 
is prepared to pay per additional QALY gained because itraconazole has a greater 
probability of being cost-effective for all threshold values.
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OBJECTIVES: DUET-1 and DUET-2 are two identically designed, randomized,        
double-blind, placebo-controlled, Phase-III-trials, which have demonstrated superior-
ity of etravirine (ETR) background regimen (BR) (ETR-arm) versus placebo  BR 
(PLAC-arm) in HIV-1-infected, treatment-experienced patients. Hospitalisation events 
and duration of hospital stay were recorded for each patient. The objective of this 
study was to calculate the costs of hospitalisations observed in the DUET trials for 
the German health care setting. METHODS: The number and duration of hospitalisa-     
tions were analyzed at 48 weeks. Hospitalisation rates were analyzed by negative 
binomial regression. Hospital costs in the German setting were calculated by applying 
the German-DRG system for each patient based on individually recorded disease 
characteristics and diagnoses. For all psychiatric admissions, where DRGs are not 
applicable, the ﬁxed daily rate was used (a241/d). RESULTS: A total of 1203 patients  
were included: 599 vs 604 in the ETR- versus PLAC-arms. Numbers (%) of patients 
hospitalised were 105 (17.5%) vs. 139 (23.0%) for ETR-arm vs. PLAC-arm, respec-
tively (p  0.0006). The mean durations of stays for second (13.5d) or subsequent 
hospitalisations (15.6d) were longer than for ﬁrst admission (10.4d) overall, and for 
all stays were longer and therefore more expensive in PLAC-arm (12.3d) vs. ETR-arm 
(11.0d). Patients with baseline-CD4-cell-counts of 50 cells/mm3 had a statistically 
signiﬁcant lower hospitalisation rate in the ETR-arm versus PLAC-arm (p  0.0001). 
Total hospital days observed during the 48-week follow-up period were 1702 vs. 2747 
for ETR-arm vs. PLAC-arm. Calculated total hospital costs were a633.238 (ETR-arm) 
vs. a975,750 (PLAC-arm), resulting in a mean saving for hospitalisation costs of a572 
for each patient treated within the ETR-arm. CONCLUSIONS: At Week 48, ETR     
